6560- 50- P
ENVI RONMVENTAL PROTECTI ON AGENCY
40 CFR Part 63
[ FRL- 7229- 6]
Nat i onal Em ssion Standards for Hazardous Air Pollutants:
Chl orine and Hydrochloric Acid Em ssions from Chlorine

Pr oducti on

AGENCY: Environnental Protection Agency (EPA).

ACTI ON:  Proposed decision not to regul ate.

SUMMARY: EPA proposes not to regulate chlorine and
hydrochl oric acid (HCl) em ssions for the Chlorine
Production source category. W have determ ned that no
further control is necessary because chlorine and HC
have wel | -defined health thresholds, and chlorine and HCl
air em ssions fromchlorine producers result in human
exposures in the anbient air that are below the threshold
values with an anple margin of safety. This notice does
not address nmercury em ssions frommercury cell chlor-

al kali plants. Those em ssions ared addressed in a
separate action in the proposed rule section of this

Federal Reqgister.

DATES: Comments. Submit coments on or before [|NSERT
DATE 60 DAYS AFTER DATE OF PUBLI CATION OF THI S NOTICE IN
THE FEDERAL REG STER].

Public Hearing. |[If anyone contacts the EPA requesting to

speak at a public hearing by [|INSERT DATE 20 DAYS AFTER
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DATE OF PUBLI CATION OF THI' S NOTI CE I N THE FEDERAL
REG STER], a public hearing will be held on [INSERT DATE
30 DAYS AFTER DATE OF PUBLI CATION OF THI'S NOTICE I N THE
FEDERAL REG STER] .
ADDRESSES: Comments. By U.S. Postal Service, send
comments (in duplicate if possible) to: Air and
Radi ati on Docket and Information Center (6102), Attention
Docket Number A-2002-09, U. S. EPA, 1200 Pennsyl vani a
Avenue, NW Washi ngton, DC 20460. In person or by
courier, deliver coments (in duplicate if possible) to:
Air and Radi ati on Docket and Information Center (6102),
Attention Docket Number A-2002-09, U S. EPA, 401 M
Street, SW Washi ngton, DC 20460.

Public Hearing. |If a public hearing is held, it wll be

held at the new EPA facility conplex in Research Triangle
Park, North Carolina.

Docket. Docket No. A-2002-09 contains supporting

i nformation used in devel oping the notice of proposed
action for the Chlorine Production source category. The
docket is located at the U S. EPA, 401 M Street, SW
Washi ngton, DC 20460 in Room M 1500, Waterside Ml
(ground floor), and may be inspected from8:30 a.m to
5:30 p.m, Monday through Friday, excluding |egal
hol i days.

FOR FURTHER | NFORMATI ON CONTACT: M. Iliam Rosari o,

Metal s Group, Em ssion Standards Division (C439-02), U. S
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EPA, Research Triangle Park, North Carolina 27711
t el ephone nunmber: (919) 541-5308, facsimle:(919) 541-
5600, electronic mail address: rosario.iliamapa.gov.
SUPPLEMENTARY | NFORMATI ON:
Comrents. Comments and data nay be submtted by

el ectronic mail (e-mmil) to: a-and-r-docket @pa. gov.

El ectronic comments nust be submitted as an ASCII file to
avoid the use of special characters and encryption
problens and will also be accepted on disks in
WordPerfect format. All comments and data submitted in
el ectronic formnust note the docket number: Docket
No. A-2002-09. No confidential business information
(CBlI) should be submtted by e-mail. Electronic comments
may be filed online at many Federal Depository Libraries.
Comrenters wi shing to submt proprietary informtion
for consideration must clearly distinguish such
information from other comments and clearly |abel it as
CBI. Send subm ssions containing such proprietary
information directly to the follow ng address, and not to
the public docket, to ensure that proprietary information
is not inadvertently placed in the docket: OAQPS
Docunment Control Office (C404-02), Attention: Iliam
Rosari o, Metals Group, Em ssion Standards Division, US.
EPA, Research Triangle Park, NC 27711. The EPA w ||
di sclose information identified as CBI only to the extent
al l owed by the procedures set forth in 40 CFR part 2. |If

no claimof confidentiality acconpanies a subm ssion when
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it is received by the EPA, the informati on may be nade
avai l able to the public without further notice to the
conment er .

Public Hearing. Persons interested in presenting oral

testinmony or inquiring as to whether a hearing is to be
hel d shoul d contact Cassie Posey, telephone nunber:

(919) 541-0069. Persons interested in attending the
public hearing nust also call Cassie Posey to verify the
time, date, and location of the hearing. The public
hearing will provide interested parties the opportunity
to present data, views, or argunents concerning the
proposed em ssion standards.

Docket. The docket is an organized and conplete file of
all the information considered by the EPA in rule

devel opnent. The docket is a dynamic file because

mat eri al i s added throughout the rul emaki ng process. The
docketing systemis intended to allow nmenbers of the
public and industries involved to readily identify and

| ocate docunents so that they can effectively participate
in the rul emaki ng process. Along with the proposed and
promul gat ed standards and their preanbles, the contents
of the docket will serve as the record in the case of
judicial review (See section 307(d) (7)(A) of the Clean
Air Act (CAA).) The materials related to this notice of
proposed action are available for review in the docket or

copies may be mailed on request fromthe Air Docket by
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calling (202) 260-7548. A reasonable fee may be charged
for copying docket materials.

Wrl dW de Web (ww) Information. |In addition to being

avai l able in the docket, an electronic copy of today's
notice of proposed action will also be avail abl e through
EPA's ww site. Follow ng signature, a copy of the rule
wi Il be posted on our policy and gui dance page for newy
proposed or promnul gated rul es:

http://ww. epa. gov/ttn/oarpg. The web site provides

i nformation and technol ogy exchange in various areas of
air pollution control. If nore information regarding the
web site is needed, call our web site help line at

(919) 541-5384.

Requl ated entities. Entities potentially affected by
this action include facilities engaged in the production
of chlorine. Affected categories and entities include

t hose sources listed in the primary Standard | ndustri al
Cl assification code 2812 or North American |Informtion
Cl assification System code 325181.

This description is not intended to be exhaustive,
but rather provides a guide for readers regarding
entities likely to be affected by this action. [|If you
have questions regarding the applicability of this action
to a particular entity, consult the person listed in the
precedi ng FOR FURTHER | NFORMATI ON CONTACT secti on.
Qutline. The information presented in this preanble is

organi zed as foll ows:



| . Background

A. What is the source of authority for devel opnent of
NESHAP?

B. VWhat is the source category?

C. What are the health effects of chlorine and hydrogen
chl ori de?

1. Summary of Proposed Action

I11. Rationale for Proposed Action

A.  What is our statutory authority under section
112(d) (4)?

B. VWhat is the basis for our proposed action?

V. Solicitation of Comrents and Public Participation

| . Background

A. Wiat is the source of authority for devel opnent of

NESHAP?

Section 112 of the CAA contains our authority for
reduci ng em ssions of hazardous air pollutants (HAP).
Section 112(d) requires us to promnul gate regul ati ons
establishing em ssion standards for each category or
subcat egory of major sources and area sources of HAP
| i sted pursuant to section 112(c). Section 112(d)(2)
specifies that em ssion standards pronul gated under the
section shall require the maxi num degree of reductions in
em ssions of the HAP subject to section 112 that are
deenmed achi evabl e consi dering cost and any non-air
gquality health and environnmental inpacts and energy
requi renents.

Nati onal em ssion standards for hazardous air
pol l utants (NESHAP) refl ect the maxi mum degree of
reduction in em ssions of HAP that is achievable. This
| evel of control is commonly referred to as nmaxi mum

achi evabl e control technol ogy (MACT).
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The CAA includes exceptions to the general statutory
requi rement to establish em ssion standards based on
MACT. Section 112(d)(4) allows us to use discretion in
devel opi ng risk-based standards for HAP “for which a
health threshold has been established” provided that the
st andards achi eve an “anple margin of safety.”

B. What is the source cateqgory?

The Chlorine Production source category was
initially listed as a maj or source of HAP pursuant to
section 112(c)(1) of the CAA on July 16, 1992 (57 FR
31576). At the tinme of the initial listing, we defined
the Chlorine Production source category as foll ows:

: . The Chl orine Production Source Category

includes any facility engaged in the production

of chlorine. The category includes, but is not

limted to, facilities producing chlorine by the

foll owi ng producti on met hods: di aphragm cel |,
mercury cell, menbrane cell, hybrid fuel cell

Downs cell, potash manufacture, hydrochloric

acid deconposition, nitrosyl chloride process,

nitric acid/salt process, Kel-Chlor process, and

sodi um chl oride/sul furic acid process.

We know of no facilities that produce chlorine using
hybrid fuel cells, the nitrosyl chloride process, the
Kel - Chl or process, the sodium chloride/sulfuric acid
process, or as a by-product from potash manufacturing.
We have identified 45 facilities that produce chlorine
using nercury cells, diaphragmcells, or menbrane cells.
Col l ectively, these facilities are referred to as chl or-
al kali plants as they produce chlorine and al kali (sodi um

hydr oxi de) as co-products.
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We have also identified three facilities that
produce chlorine as a by-product: one fromthe
producti on of sodiummetal in Downs cell, another from
t he production of potassiumnitrate fertilizer that uses
the nitric acid/salt process, and a third that produces
chlorine as a by-product from primary magnesi um refining.
In addition, we have identified a resin producer that
produces chlorine both in a chlor-alkali plant and
t hrough the deconposition of HC .

Of the 48 facilities that produce chlorine, we have
identified 21 that are major sources, including 20 chlor-
al kali plants and the one prinmary magnesi um refining
facility. The primary magnesiumrefining facility is
itself a major source emtting on the order of 600 tons
of chlorine and 3,000 tons of HCl yearly, and is, in
fact, a separately |listed source category. As such, it
will be addressed on its own in a separate rul emaking.

None of the 20 chlor-alkali plants are major in and
of thensel ves, but are mmjor due to collocation. That
is, they are part of a |arger contiguous establishnent
that is a major source. These |arger establishnents
i nclude organi c chem cal manufacturers, polyner and resin
producers, and pulp and paper mlls, all of which are
al ready subject to one or nore NESHAP. For instance, the
organi c chem cal manufacturers are subject to the
Hazar dous Organi ¢ NESHAP, or HON (40 CFR part 63,

subparts F, G and H). The HON is a conprehensive rule
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t hat covers process vent, transfer, storage tank,
equi pnment | eak and wastewater em ssions fromthe
producti on of al mbst 400 organic chemcals. More than
100 organic HAP are regul ated under the HON.

Pol ymers and resins producers are subject to four
separate NESHAP (40 CFR part 63, subparts U W JJJ, and
000 and nust control process vent, transfer, storage
tank, equi pment | eak and wastewater em ssions. Chlor-
alkali facilities that are collocated with pul p and paper
mlls are covered by 40 CFR part 63, subpart S (Pulp and
Paper MACT II1) and 40 CFR part 63, subpart KK (Printing
and Publishing MACT). Chlor-alkali production facilities
are also collocated with the follow ng source categories:
hazardous waste pesticide active ingredients production
(subject to 40 CFR part 63, subpart MMW), polyether
pol yol s production (subject to 40 CFR part 63, subpart
PPP), and pol ycarbonates production (subject to 40 CFR
part 63, subpart YY). There is also the M scell aneous
Organic Chem cal Products and Processes NESHAP, currently
under devel opnent, which will cover a variety of snmaller,
specialty chem cal manufacturing processes, many that
utilize chlorine. Therefore, nost major processes at the
sites where chlor-alkali facilities are |ocated are
subject to, or will be subject to, NESHAP to reduce HAP
em ssi ons. In addition to NESHAP, the chlorine

production facilities are thensel ves subject to rules
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pursuant to section 112(r) of the CAA for the prevention
of accidental releases of chemcals (40 CFR part 68).

The primary HAP emtted from chl ori ne production
facilities processes are chlorine and HCl:. In each of
the three chlor-alkali electrolytic cell processes, an
electric current is passed through a salt solution
(brine) causing the dissociation of salt to produce
chl orine gas and an al kaline solution. Chlorine is
collected fromthe cell roomand is cool ed, dried, and

condensed in the purification

1 The mercury cell chlor-alkali process also emts
mercury. Those enissions are addressed in a separate
proposal el sewhere in today's Federal Register.

process. The dried, gaseous chlorine then may be cool ed
further and conpressed and |iquified using nultiple-stage
condensers in the compression/liquefaction operation.

Chl orine can be enmtted fromthe tail gas stream fromthe
final liquefier, the cell room and equipnent in chlorine
service. Hydrochloric acid is used to pretreat feed
brine prior to entering a chlor-alkali cell and at other

| ocati ons throughout the process to adjust pH It can

al so be emtted from storage tanks and equi pnment in HC

service.
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Since chlor-al kali processes produce both chlorine
and hydrogen, it is comon for a direct synthesis HC
production unit to be incorporated into a chl or-al kal
facility. This is the situation at four of the 20 chlor-
alkali facilities at major source plant sites. 1In the
direct synthesis process, chlorine and hydrogen are
burned together to produce HCl. The gaseous HCl stream
is then routed to an absorber and concentrated to produce
a liquid HCI product. In many instances at chl or-al kali
facilities, gaseous chlorine-containing waste streans
(such as the tail gas fromthe liquifiers) provide
chlorine to the HCl production unit. Therefore, we
consi der these direct synthesis HClI production units to
be a part of the chlor-alkali facilities. These direct
synt hesis HClI production units can emt HCl fromthe
absorber vent and associ ated storage vessels and transfer
racks.

C. \Vhat are the health effects of chlorine and hydrogen

chl ori de?

Acute (short-term exposure to high |evels of
chlorine in humans can result in chest pain, vomting,
toxi ¢ pneunonitis, and pul nonary edena. At |ower |evels,
chlorine is a potent irritant to the eyes, the upper
respiratory tract, and lungs. Chronic (long-term
exposure to chlorine gas in workers has resulted in

respiratory effects including eye and throat irritation
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and airfl ow obstruction. Aninmal studies have reported
decreased body wei ght gain, eye and nose irritation, non-
neopl astic nasal |esions, and respiratory epithelial
hyperplasia from chronic inhalati on exposure to chlorine.
No information is avail able on the carcinogenic effects
of chlorine in humans from i nhal ati on exposure. W have
not classified chlorine for potential carcinogenicity.

Hydrogen chloride is corrosive to the eyes, skin,
and mucous nmenbranes. Acute inhalation exposure may
cause eye, nose, and respiratory tract irritation and
i nfl ammati on and pul nonary edema in humans. Chronic
occupati onal exposure to HCI has been reported to cause
gastritis, bronchitis, and dermatitis in workers.
Prol onged exposure to | ow concentrations may al so cause
dental discoloration and erosion. No information is
avai l abl e on the reproductive or devel opnental effects of
HCl in humans. |In rats exposed to HClI by inhalation,
altered estrus cycles have been reported in fenal es and
increased fetal nortality and decreased fetal weight have
been reported in offspring. W have not classified HC
for carcinogenicity.
1. Summary of Proposed Action

We are proposing not to regulate chlorine and HC
enm ssions fromchlorine production processes. Under the
authority of section 112(d)(4), we have deterni ned that
no further control is necessary because chlorine and HCI

are “health threshold pollutants,” and chlorine and HC
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levels emtted fromchlorine production processes are
bel ow their threshold values within an anple margi n of
safety. Further, due to the fact that these two
pol lutants are the only HAP emtted in significant
quantities fromchlorine production plants, we are
proposi ng not to devel op any NESHAP for the Chlorine
Production source category, with the exception of a
NESHAP for nmercury em ssions frommercury cell chlor-
al kali pl ants.
I11. Rationale for Proposed Action

This section explains the statutory basis for
considering health threshol ds when establishing
st andards, and the basis for today’'s proposed acti on,
i ncluding a discussion of the risk assessnment conducted
to support the anmple margin of safety decision.

A. Wiat is our statutory authority under section

112(d) (4)?

As stated previously in this notice, section 112 of
t he CAA includes exceptions to the general statutory
requi renment to establish em ssion standards based on
MACT. O relevance here, section 112(d)(4) allows us to
devel op risk-based standards for HAP “for which a health
t hreshol d has been established” provided that the
st andards achi eve an “anple margin of safety.”
Therefore, we believe we have the discretion under
section 112(d)(4) to devel op risk-based standards which

may be | ess stringent than the correspondi ng fl oor-based
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MACT standards for sonme categories emtting threshold
pol | ut ants.

I n deciding standards for this source category, we
seek to assure that em ssions fromevery source in the
category or subcategory are less than the threshold | eve
for an individual exposed at the upper end of the
exposure distribution. The upper end of the exposure
distribution is calculated using the “high end exposure

estimate,” defined as a plausible estimate of individual
exposure for those persons at the upper end of the
exposure distribution, conceptually above the 90th
percentil e, but not higher than the individual in the
popul ati on who has the highest exposure. W believe that
assuring protection to persons at the upper end of the
exposure distribution is consistent with the “anple
mar gi n of safety” requirenment in section 112(d)(4).

We enphasi ze that the use of section 112(d)(4)
authority is wholly discretionary. As the |legislative
hi story indicates, cases may arise in which other
consi derations dictate that we should not invoke this
authority to establish | ess stringent standards, despite
the existence of a health effects threshold that is not
j eopardi zed. For instance, we do not anticipate that we
woul d set | ess stringent “risk-based” standards where
evi dence indicates a threat of significant or w despread
environnental effects, although it may be shown that

em ssions froma particular source category do not
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approach or exceed a level requisite to protect public
health with an anple margin of safety. W may al so el ect
not to set less stringent risk-based standards where the
estimted health threshold for a contam nant is subject
to | arge uncertainty. Thus, in considering appropriate
uses of our discretionary authority under section
112(d)(4), we consider other factors in addition to
heal th threshol ds, including uncertainty and potenti al
“adverse environnmental effects,” as that phrase is
defined in section 112(a)(7).

B. What is the basis for our proposed action?

We are proposing in today’'s notice not to devel op
NESHAP for the Chlorine Production source category other
than the nercury standards which being proposed el sewhere

in today’ s Federal Register for mercury cell processes.

This decision is based on the following. First, we
consider chlorine and HCl to be threshold poll utants.
Second, we have defined threshold values in the form of

| nhal ati on Reference Concentrations (RfC) and acute
exposure guideline levels (AEGL). Third, chlorine and

HCl are emitted fromchlorine production plants (in the
absence of additional control) in quantities that result
in human exposure in the ambient air at |evels well bel ow
the threshold values with an anple margin of safety.
Finally, there are no adverse environnmental effects

associated with these pollutants. The bases and
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supporting rationale for these conclusions are provided
in the follow ng sections.
1. Threshold Pollutants

For the purposes of section 112(d)(4), several
factors are considered in our decision on whether a
pol | ut ant shoul d be categorized as a health threshold
pol lutant. These factors include evidence and
classification of carcinogenic risk and evidence of
noncar ci nogeni c effects. For a detailed discussion of
factors that we consider in deciding whether a pollutant
shoul d be categorized as a health threshold poll utant,

pl ease see the April 15, 1998 Federal Regi ster docunent

(63 FR 18766).

In the April 15, 1998 action cited above, we
determ ned that HCl, a Group D pollutant, is a health
threshol d pollutant for the purpose of section 112(d)(4)
of the CAA (63 FR 18753). We also believe that it is
reasonable to classify chlorine as a G oup D pollutant.
There have been limted ani mal studi es and observations
of human occupational inhal ation exposure for chlorine.
There has been no evidence of a carcinogenic response in
chronic, subchronic, or acute inhalation exposures in
| aboratory ani mal studies or from occupational inhalation
exposure. Based on the |imted negative carcinogenicity
data, and on our know edge of how chlorine reacts in the
body and its likely nmechani sm of action, we presunptively

consider chlorine to be a threshold pollutant.
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2. Health Effects Exposure Assessnent

We conducted a risk assessnent to determ ne whether
the em ssions of chlorine and HClI from chl orine
production plants at the current baseline levels are in
gquantities that are below the threshold val ues for
chlorine and HCl within an anple margin of safety. The
sunmary of this assessnment is organized as follows: (1)
hazard identification and dose-response assessnent,
(2) em ssions and release information, and (3) exposure
assessnment.

It is inportant to note that the risk assessnment
nmet hodol ogy applied here should not be interpreted as a
st andar di zed approach that sets a precedent for how EPA
wi Il analyze application of section 112(d)(4) in other
cases. The approach presented here, including
assunptions, nodels, and worst-case of sensitivity
anal ysis, was selected to nmeet the unique needs of this
particul ar case, to provide the appropriate |evel of
detail and margin of safety given the data availability,
chem cals, and em ssions particular to this category.

Hazard |l dentificati on and Dose- Response Assessnent

The RFCis a “long-tern’ threshold, defined as an
estimate of a daily inhalation exposure that, over a
lifetinme, would not likely result in the occurrence of
noncancer health effects in humans. W have determ ned
that the RFC for HCl of 20 m crograns per cubic neter

(Fg/ n?) is an appropriate threshold val ue for assessing
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risk to humans associated with exposure to HCl through
i nhal ation (63 FR 18766, April 15, 1998). Therefore, we
used this RFC as the threshold value in our exposure
assessnment for HCl emtted from chl orine production
pl ants.

We al so considered using the RFC for chlorine. 1In
cases where we have not studied a chemcal itself, we
rely on the studi es of other governnental agencies, such
as the Agency for Toxic Substances and Di sease Registry
(ATSDR) or the O fice of Health Hazard Assessnent of
California s Environnmental Protection Agency (CAL EPA),
for RfFC values. The CAL EPA devel oped an Rf C val ue of
0.2 Fg/n? for chlorine based on a large inhalation study
with rats.

Since chlorine does not generally persist in the
at nosphere, we eval uated the appropriateness of using
this chlorine RfFC for this assessnent. Chlorine in the
at nosphere photolyzes to chloride ions (Cl-) and then
qui ckly reacts with nmethane to form HCl in bright
sunshine. The estimated chlorine |ifetime under these
conditions is approximately 10 m nutes. Even though
enm ssions of chlorine in the absence of sunshine (e.g.,
at nighttinme) remain as chlorine in the atnosphere until
sunl i ght enmerges, we do not believe that use of the
chl orine RfC was appropriate for this assessnment since
| ong-term exposure to significant levels of chlorine is

unli kely. EPA requests comments on the appropriateness
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of using a chlorine RFIC to assess inpacts of long-term
exposure in this case.

However, we did conclude that the health effects of
the | ong-term exposure to the HCl formed fromthe
chlorine emtted fromchlorine production plants shoul d
be considered. Therefore, we cal cul ated the amount of
HCl that would be fornmed fromthe emtted chlorine and
used the HCl RfC of 20 Fg/n? for determ ning the |long-term
noncar ci nogeni c effects of the chlorine em ssions.

In addition to these effects of |ong-terminhalation
of HCl, we also considered whether thresholds for short-
term exposure to chlorine and HCl should be considered in
this assessnment. Acute exposure guideline |level toxicity
val ues are estimates of adverse health effects due to a
singl e exposure lasting 8 hours or |less. The confidence
in the AEGL (a qualitative rating or either |ow, nedium
or high) is based on the nunmber of studies avail able and
the quality of the data. Consensus toxicity values for
effects of acute exposures have been devel oped by several
di fferent organi zations, and we are beginning to devel op
such values. A national advisory conmmttee organi zed by
t he EPA has devel oped AEGL for priority chem cals for 30-
m nute, 1-hour, 4-hour, and 8-hour airborne exposures.
They have al so determ ned the | evels of these chem cals
at each exposure duration that will protect against
di sconfort (AEGL1l), serious effects (AEGL2), and life-
threatening effects or death (AEGL3). Hydrogen chloride
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has been assigned a 1-hour AEG.2 of 33,000 Fg/nf. Above
this level, it is predicted that the general popul ation,
i ncludi ng sensitive individuals (such as asthmatics,
children, or the elderly), could experience irreversible
or other serious, long-lasting adverse health effects, or
an inpaired ability to escape. This value is a nmedium
confidence val ue based on the severe nasal or pul nonary
hi st opat hol ogy observed in rats exposed to a high
concentration of 1,950,000 Fg/n? HCl for 30 minutes. The
AEGL2 value for HCl is displayed in an EPA internal
dat abase, the Air Toxics Health Effects Database (ATHED)
as the appropriate value to use in short-term nodeling.

Chl ori ne has been assigned a 1-hour AEGL2 toxicity
value of 5,800 Fg/n?. This value is based on a hunman
i nhal ati on exposure study that included a sensitive
i ndi vidual, and this AEGL val ue has a high confidence
value (62 FR 58839). This AEG.2 value is al so contained
in EPA's ATHED as the appropriate value to use in short-
t erm nodel i ng.

We used these AEGL val ues as threshold val ues for
assessing the inhalation health effects of short-term
exposures to chlorine and HCI. \While chlorine does
photol yze and eventually form HCl, we concluded that it
was appropriate to use the chlorine AEG.L val ue of
5,800 Fg/n? for this assessnent since it would be possible
for individuals to be exposed to chlorine for 1-hour

peri ods at night or on cloudy days.
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Eni ssi ons _and Rel ease | nfornation

Under the authority of section 114, we coll ected
chl orine and HCl em ssions information for all chlorine
production facilities at the 20 mmj or source sites.

Chl orine and HCl em ssions were reported for point
sources and fugitive em ssions fromthe chlorine
production units at each site. For the four sites where
direct synthesis HCl production units are part of the
chl orine production facility, em ssions were also

report ed.

Respondent s provi ded maxi mum annual and hourly
chlorine and HCl em ssions (typically, permtted em ssion
rates were provided) and rel ease characteristics.
According to the information submtted, plantw de annual
chl orine em ssions from chlorine production processes
ranged from | ess than one kil ogram per year to over
6 Megagrans per year (Mg/yr). O the 20 plant sites, 11
reported HCl em ssions fromchlorine production (and for
four sites, HCl production processes), which ranged from
| ess than one kil ogram per year to around 32 M/ yr.

The hourly plantwi de chlorine em ssions from
chl orine production processes ranged fromless than 2
granms per hour (g/hr) to around 10 kil ogranms per hour
(kg/hr). For the 11 sites reporting HCI em ssions, the
hourly HCl em ssions ranged fromless than 1 g/hr to

around 1 kg/ hr.
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Ten of the plant sites did not report any fugitive
em ssions. We believe that it is reasonable to expect
that all chlorine production facilities would have sone
fugitive em ssions. Therefore, we devel oped em ssion
factors based on the reported fugitive em ssions and
rel ated capacities for those plant sites that did report
fugitive em ssions. These factors ranged from®6.3 x 108
to 2.88 pounds per ton of chlorine production capacity.
We used the maxi mum em ssion factor to conservatively
estimate fugitive em ssions for the ten facilities that
did not report fugitive em ssions.

The rel ease characteristics needed for the
di spersion nodel included stack height, stack dianeter,
tenperature, and exit velocity for point sources. For
approxi mately 98 percent of the point sources reported,
t hese paranmeters were provided in the section 114
responses. |If release characteristics were not provided,
we assigned default paranmeters based on data for the
chl orine production industry in national em ssion
dat abases and other data reported in response to the
survey. The release characteristics needed for fugitive
eni ssion sources are rel ease height and area. Rel ease
hei ghts were provided for about 17 percent of the
fugitive em ssion sources. For those fugitive em ssion
sources for which information on rel ease hei ghts were not
provi ded, we assuned that they were at 1 neter. No

i nformati on was provided regarding the area of the
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fugitive em ssion sources. Therefore, we assuned an area
of 2,000 square neters for every fugitive em ssion
source, which is a standard default used in nodeling.

Exposur e Assessnent

The exposure assessnent was conducted for chlorine
and HCl em ssions fromall chlorine production processes
in the source category (i.e., fromthe chlorine
producti on processes at the 20 sites that are mj or
sources of HAP). As discussed above, the em ssions data
and rel ease characteristics provided directly fromall 20
pl ants were used as inputs to the assessnent.

The I ndustrial Source Conplex - Short Term
Di spersion Mdel, Version 3 (ISCST3), was used for this
exposure assessment. Receptors were placed at the center
of census bl ocks (based on the 2000 Census) within 2
kil ometers of the site and in the popul ati on-wei ght ed
centers of census bl ock groups or census tracks out to 50
kil ometers. Meteorological data fromthe nearest
representative meteorol ogical station were used. EPA
requests comments on how to consider |ocations of
receptors in assessing potential inpacts on an individual
exposed at the upper end of the exposure distribution for
a | arge nunmber of diverse facilities.

To deternmine the inpacts of |ong-term exposure to
chl orine and HCl enissions fromchlorine plants, we used
t he maxi mum annual em ssion val ues provi ded by the

plants. As discussed above, we converted the chlorine
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em ssions to HCl since chlorine only persists in the
at nosphere for a short anmpunt of tinme. Therefore, we
nodel ed the annual average HCl concentration at each
receptor that was the result of the conbination of the
HCl em ssions and the chlorine em ssions that were
converted to HCl through photol ysis and subsequent
reaction with nethane.

As noted earlier, ten of the plants did not report
any fugitive em ssions. For these plants, we nodel ed the
reported point source em ssions and then nodel ed the
estimted fugitive em ssions separately. W added the
hi ghest concentration resulting from point source
em ssions with the highest concentration resulting from
the fugitive em ssions to obtain a conservative estinate
of the highest HClI concentration that woul d be expected.

The hi ghest nodel ed annual average HCl concentration
from any chlorine production plant was 0.6 Fg/n¥. This is
| ess than 3 percent of the HCI RfC of 20 Fg/n¥. Over
15 million people live in the areas around these 19 pl ant
sites. O these people, only around 1,300 were exposed
to annual average HCl concentrations greater than 1
percent of the RfFC. In fact, well over 99 percent were
exposed to annual average HClI concentrations |ess than
0.1 percent of the RfC

To deternmine the inpacts of short-term exposures to
chlorine and HCI em ssions from chlorine production

pl ants, we used the maxi num hourly em ssion val ues
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provi ded by the plants and obtained the highest
i ndi vidual hourly concentrations fromthe | SCST3 nodel .
Separate runs were conducted for chlorine and HCl. The
sane process descri bed above was used for plants that did
not report any fugitive em ssions.

The hi ghest 1-hour chlorine concentration nodel ed
was 346 Fg/ n?, which is |less than 6 percent of the AEGL2
1- hour threshold value for chlorine (5,800 Fg/n¥). This
hi ghest 1-hour HCl nodel ed concentration was 120 Fg/ n?,
which is less than 1 percent of the AEG.L2 1-hour
t hreshol d value for HCl (33,000 Fg/n?). W nodel ed these
short-term concentrations for 5 years for each plant,
whi ch nmeans concentrations were obtained for over 830, 000
hours. Only around 75 hours (less than one hundredth of
one percent) had nodel ed chlorine concentrations greater
than 5 percent of the AEGL2 val ue, and no hours had
nodel ed HClI concentrations greater than the AEG.2 val ue.

G ven the fact that the highest nodel ed
concentrations were so far below the threshold val ues, we
elected to primarily evaluate the uncertainty and
variability of this assessnent qualitatively, coupled
with a few basic sensitivity anal yses. These sensitivity
anal yses focused on evaluating the uncertainties for the
“wor st -case” situations, as we were not concerned with
uncertainties that resulted in even | ower estimated

ri sks.
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We identified four potential areas of uncertainty/
variability in the exposure assessnment descri bed above.
These are em ssions, the fate and transport nodel,
exposure estimates, and toxicol ogi cal dose response.
Each of these areas is briefly discussed in the
fol | ow ng.

As eni ssion rates increase, exposure and risk
increase. As noted earlier, the facilities reported
maxi mum annual and maxi mum hourly em ssion rates. Most
often, the reported rates were the facility' s permtted
em ssion rates. In addition, for those facilities that
did not report any fugitive em ssions, we estinmated and
nodel ed fugitive em ssions based on the highest emn ssion
factor. Therefore, we woul d expect actual em ssions to
be I ess than those nodel ed, and thus, we believe that the
results are biased high.

The primary uncertainties identified that are
associated with the fate and transport nodeling were the
i nherent uncertainty associated with the trying to
represent conpl ex atnmospheric processes with a series of
equations in the |1 SCST3 nodel (which is beyond the scope
of this assessnent) and mi ssing rel ease paraneters,
particularly for fugitive em ssion sources.

For the point sources, around 2 percent of the
parameters were m ssing. For each m ssing paranmeter, we
assigned a default paranmeter that was within the ranges

provi ded by the other respondents. Since the actual
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rel ease characteristics could be either higher or | ower
than these defaults, the results could be biased either
way for this small percentage of the point sources.

Rel ease heights were only provided for 17 percent of
the fugitive em ssion sources, which ranged from1.8
nmeters to 9.1 neters. For the fugitive sources wthout
hei ghts provi ded, we used a default height of 1 neter,
which is nore conservative than any reported val ue.
Therefore, we anticipated that this could bias the
results high.

There was consi derabl e uncertainty associated with
the size and location of fugitive em ssion sources. W
used a default area of 2,000 n? for every fugitive
en ssion source, with dinensions approxinmately 45 neters
by 45 neters. This is a generic default value that we
typically use for nodeling fugitive em ssion sources, and
it is not based on information provided by actual
chl orine production facilities. The southwest corner of
this area was placed at the m d-point of the |ocations
for all reported point sources for the facility. The
| ack of information regarding the true size and | ocation
of chlorine production facilities could bias the
concentration estinmates high or |ow.

Uncertainty and variability also exist in the
exposure estinmates and the toxicol ogi cal dose response,
nmost of which result in the overestimtion of risk. The

Rf C and AEGL2 val ues used in the assessnent, which were
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di scussed above, may contain nultiple uncertainty factors
whose inpact is to add degrees of conservatismresulting
in an overestimtion of noncancer effects. |[In addition,
the Rf C assunes that individuals would be continuously
exposed to the nodel ed concentration. As we believe
these factors would only decrease the risk estinmates, we
did not evaluate their inpact.

As not ed above, our focus was only on those
uncertainties that m ght increase the risk estimtes and,
t hus, inpact our decision not to regulate HCl and
chlorine em ssions fromthis source category. O the
basi c uncertainties discussed above, the factors that we
believe could result in underesti mated HAP concentrations
(and, therefore, underestimated risks) include the
default stack paraneters for point sources and the
default size and | ocation of the fugitive em ssion
sour ces.

We conducted a worst-case analysis for both |ong-
term and short-term exposures to evaluate the potenti al
upper-end i npact of these uncertainties. For this
anal ysis, we selected the single point source |ocation
fromall plants that resulted in the highest estimted
concentration people would be exposed to when run using a
uni formem ssion rate. W then nopdel ed the highest total
facility em ssions (maxi rum annual em ssions for the
| ong-term anal ysis and maxi mum hourly em ssions for the

short-term anal ysis) of chlorine and HClI at that point
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source |l ocation and used the nobst conservative stack
paranmeters. We then chose the highest of these totals
for chlorine and for HCl to put at the single point
| ocation. We also nodeled a fugitive en ssion source
usi ng the highest reported em ssion factor coupled with
t he hi ghest production capacity.

The results of this analysis show that, even with
t hese worst-case conditions, the nodel ed concentrations
were well below the threshold values. For the long-term
i npacts of the chlorine and HCl em ssions (nodel ed as
HCl , as discussed previously), the highest nodel ed annual
HCl concentration was | ess than 5 pg/n¥, which is | ess
t han 23 percent of the HCI RfC. The highest nodel ed
maxi mum 1- hour chl orine and HCl concentrations were
around 2,500 pg/n? and 230 pg/ n¥, respectively. These
val ues represent around 44 percent of the 1-hour chlorine
AEGL2 threshold value and | ess than 1 percent of the 1-
hour HCl AEG.2.
3. Environnental Effects

The standards for eni ssions nust al so protect
agai nst significant and w despread adverse environnent al
effects to wildlife, aquatic life, and other natural
resources. We did not conduct a formal ecological risk
assessnent. However, we have reviewed publications in
the literature to determne if there would be reasonabl e
expectation for serious or w despread adverse effects to

nat ural resources.
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We consider the follow ng aspects of pollutant
exposure and effects: toxicity effects from acute and
chroni c exposures to expected concentrations around the
source (as neasured or nodel ed), persistence in the
envi ronnent, | ocal and | ong-range transport, and tendency
for bio-magnification with toxic effects manifest at
hi gher trophic |evels.

As di scussed above, the evidence available to date
i ndicates that chlorine and HCl are threshold pollutants
for the purposes of section 112(d)(4). Since chlorine is
converted to HCl in the atnosphere, we did not performa
separate evaluation of chlorine exposure in this
anal ysi s.

No research has been identified for effects on
terrestrial animl species beyond that cited in the
devel opnent of the HCI RfC. Modeling cal cul ations
indicate that there is little |ikelihood of chronic or
wi despread exposure to HClI at concentrations above the
t hreshol d around chl orine production facilities. Based
on these considerations, we believe that the RfC can
reasonably be expected to protect agai nst w despread
adverse effects in other animal species as well.

Pl ants al so respond to airborne HCl levels. Chronic
exposure to about 600 pg/n? can be expected to result in
di scerni ble effects, depending on the plant species.

Pl ants respond differently to HCIl as an anhydrous gas

than to HCl aerosols. Relative humdity is inportant in
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pl ant response; there appears to be a threshold of
relative humdity above which plants will incur tw ce as
much damage at a given dose. Effects include leaf injury
and decrease in chlorophyll levels in various species
gi ven acute, 20-m nute exposures of 6,500 to 27,000 Fg/n?.
A field study reports different sensitivity to damge of
foliage in 50 species growing in the vicinity of an
anhydrous al um num chl ori de manufacturer. American elm
bur oak, eastern white pine, basswood, red ash and
several bean species were observed to be nost sensitive.
Concentrations of HCl in the air were not reported.
Chloride ion in whole | eaves was 0.2 to 0.5 percent of
dry weight; sensitive species showed damage at the | ower
val ue, but tolerant species displayed no injury at the
hi gher value. Injury declined with distance fromthe
source with no effects observed beyond 300 neters.
Maxi mum nodel ed | ong-term HCl concentrations (0.6 pg/ny)
are well below the 600 pg/ n? chronic threshold, and the
maxi mum short-term HCl concentration (346 ug/ n?) are far
bel ow t he 6,500 pg/ n? acute exposure threshol d.
Therefore, no adverse exposure effects are antici pated.

Prevailing neteorology strongly determ nes the fate
of HCl in the atnosphere. However, HCl is not considered
a strongly persistent pollutant, or one where | ong range
transport is inportant in predicting its ecol ogical
effects. In the atnosphere, HCl can be expected to be

absorbed i nto aqueous aerosols, due to its great affinity



32
for water, and rempved fromthe troposphere by rainfall.
In addition, HCl will react with hydroxy ions to yield
wat er plus chloride ions. However, the concentration of
hydroxy ions in the troposphere is low, so HCl my have a
relatively long residence tinme in areas of |ow humdity.
No studies are reported of HCl |evels in ponds or other
smal | wat er bodies or soils near major sources of HC
em ssions. Toxic effects of HCl to aquatic organi sns
woul d likely be due to the hydroniumion, or acidity.
Aquatic organisns in their natural environnents often
exhi bit a broad range of pH tol erance. Effects of HC
deposition to small water bodies and to soils wll
primarily depend on the extent of neutralizing by
carbonates or other buffering conmpounds. Chloride ions
are essentially ubiquitous in natural waters and soils so
m nor increases due to deposition of dissolved HCl wl|
have much | ess effect than the deposited hydroniumions.
Del eterious effects of HCI on ponds and soils, where such
effects m ght be found near a nmjor source emtting to
t he atnmosphere, likely will be | ocal rather than
wi despread, as observed in plant foliage.

Effects of HCl on tissues are generally restricted
to those imediately affected and are essentially acidic
effects. The rapid solubility of HCl in aqueous nedi a
rel eases hydroniumions, which can be corrosive to tissue
when above a threshold concentration. The chloride ions

may be concentrated in sone plant tissues, but may be
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di stri buted throughout the organism as npbst organi sns
have chloride ions in their fluids. Leaves or other
ti ssues exposed to HCl may show some concentrati on above
that of their inmmedi ate environnent; that is, sone degree
of bioconcentration can occur. However, |long-term
storage in specific organs and bi omagni fication of
concentrations of HCl in trophic levels of a food chain
woul d not be expected. Thus, the chem cal nature of HC
results in deleterious effects, that when present, are
| ocal rather than w despread.

I n concl usion, acute and chronic exposures to
expected HClI and chl orine concentrations around the
source are not expected to result in adverse toxicity
effects. These pollutants are not persistent in the
environnent. Effects of HCl and chl orine on ponds and
soils are likely to be | ocal rather than w despread.
Finally, chlorine and HCl are not believed to result in
bi omagni fication or bioaccumulation in the environnent.
Therefore, we do not anticipate any adverse ecol ogi cal
effects fromchlorine and HC .

4. Summary of Basis for Proposed Action

The results of the exposure assessment showed
exposure levels to chlorine and HCI em ssions from
chl orine production facilities are well below the health
t hreshol d val ues. Furthernore, the threshold val ues, for
whi ch the RfC and AEGL val ues were determ ned to be

appropri ate val ues, were not exceeded when taking into
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account an anple margin of safety. Finally, no
significant or w despread adverse environnental effects
fromchlorine and HCl are anticipated. Therefore, under
authority of section 112(d)(4), we have detern ned that
further control of chlorine and HCl em ssions from
chlorine production facilities is not necessary.
V. Solicitation of Comrents and Public Participation

We seek full public participation in arriving at
final decisions and encourage coments on all aspects of
this notice of proposed action fromall interested
parties. You need to submt appropriate supporting data
and anal yses with your coments to allow us to nmake the
best use of them Be sure to direct your comments to the
Air and Radi ati on Docket
and I nformation Center, Docket No. A-2002-09 (see
ADDRESSES) .

Dat ed: June 5, 2002

Christine Todd Wit man,



Adm ni strator.
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